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COMPLETE SPECIFICATION 
New Dyes of the Tetrazaporphin Series 



10 



We, Badische Aniun-& Soda-Fabrik 
Aictiengesellschaft, a German Joint Stock 
Company of Ludwigshafen/Rhein, Germany, 
do hereby dedare the invention, for whidi we 
pray that a patent may be gramed to us, and 
the method by vAdch it is to be performed, to 
be particularly described in and by the follow- 
ing statement : — 

This invention relates to new, preferably 
water-soluble, tetrazaporphin dyes which con- 
tain, attached by way of an amino group, at 
lease one group of the general fonnula: 
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in which X denotes hydrazine or a hydrazine 
substituted by alkyl or acyl groups, and Y de- 
notes a chlorine or a bromine atom, a hydroxyl 
group, a sidphhydiyl group, a su4>honic add 
group, a primary, secondary or tertiary amino 
group, an eihcr group, a thio ether group or 
the radical of a hydrazine or substituted 
hydrazine. Furtiiennore, the invention relates 
to a process for the production of such dyes. 

The secondary or tertiary amino groups, 
the ether groups, the thioether groups or the 
substimted hydrazine groups may be of ali- 
phatic, cycloaliphatic, araliphatic, aromatic or 
heterocydic nature and may bear further sub- 
stitucnts. They may be present espedally, for 
example as low molecular weight alkyl^nino, 
[Pric 



alkyl ether or alkylthioether groups, such as 
monomethyiamino groups, dimediylamino 
groups, etiioxyl groups, tert-butylmercapto 
groups, diedianolamino groups, isopropyl- 
amino groij^s or n-butylamino groups. Suit- 
able aromatic groups include amino» ether and 
thioether groups which contain one or two 
benzene rings, such as phenoxy groups, 

or ^-chloranilino groups or o-, or p~ 
toluidino gnnips. Cydoaliphatic, araliphatic or 
heterocydic amino, ether or thioether groups 
indude phenyletfayl ether groups^ N-cydo- 
hexyl amino groups or benzothiazoljd thio- 
ether groups. 

We have found that diese valuable dyes of 
the tetrazapozphin series are obtained when 
one mole of 2,4,6-tribromo- or tridiloro-13,5. 
triazine Is reacted at temperatures of up to 
40^'C. in any sequence with (a) one mole of a 
tetrazaporphb dye, preferably soluble in 
water, which contains at least one primary or 
secondary amino group, and (b) one mole of 
hydrazine or a hydrazine substituted by alkyl 
or acyl groups to form a binary condensa- 
tion product, tfie halogen atom present in the 
tnazine ring is, if desired, substituted in the 
usual way by a hydroxjd group, a sulphhydryi 
group, a sulphonic add group, a primary, 
secondary or tertiary amino group, a thio- 
ether ^oup or the radical of hydrazine or a 
substituted hydrazine. 

Water-soluble dyes are preferred for die 
reaction of q^uric chloride or bromide, with 
tetrazaporphin dyes containing primary or 
secondary amino^ groups. These compounds 
preferabty contain water-solubilising groiq)5 
which d^odate to give an ion of an add. 
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such as sulphonic add groups^ caibozylic The reaction of die 2,4,6-tiihalogen-I,3,5- 
add groiq>s^ sulphuric add ester groups or tnazines mth tetrazapoiphiii dyes containing 
aiylcaxboa^lic add ester groups whidi bear at primary or secondary amino groups and with 
least one sulphonic add group attached to the hydrazine or subsdtuted by al^l or acyl 
5 aryl radicaL groups may be carried out in the usual way in 70 

Tetiazapoiphin dyes containing primary or any sequence in water or in oiganic solvents, 
secondary amino groups may be derived ^om for example in alcohols, such as etbanol, in 
tetrazatetrabenzoporphins^ as for e^cample ketones, such as acetone, in polar solvents, 
from metal-ftee phthalocyanine or from iron, such as N,N-dimetliylformamide or N-methyl 

10 cobalt;, nickel or aluminium phthaloqranine, pyrrolidone, or mixtures of the same widi 75 
especially from copper phthalocyanine, or each other and/or widi water and advantage- 
from substituted tetrazatenabenzoporphins, ously in the presence of add>binding agents, 
for example phdialocyanines of a low d^ree for example alkali metal acetate, carbonates 
of halogenation, such as mono-, di- or tetra- or hydrogen carbonates, sudi as sodium acet- 

15 chlor copper phtbalocyanines^ from alkylated ate, potassium carbonate or sodium bi- gO 
or arylated phthalocyanines, such as di-, cait>onate. 

tetra- or octa-pheayl copper phdialocyanines. In the binary condensation products Con- 
or from phdialocyanines containing benzoyl, raining, attached by way of an amino group, 
phenozy, phenyi-mercapto or phenyisul- the group of the above general formula I in 
20 phmyi copper phtfaalocTanine. Azaphihalo- which X denotes the radical of hydraziae or a 85 
cyanmes or naphtfaaphtfaalocyanmes, and also hydrazine substituted by alkyl or acyl groups;, 
tetrazaporphins whi<± contain less than four and Y denotes a dilorine or bromine atom, 
or no benzo rings, for example tetramediyl- the halogen atom Y attached to the tnazine 
tecraphenyl- or octaphenyl-nidcel or -copper ring may be exchanged for an OH — group by 
25 tetxazaporphinSj tetramethyl- or tetraphenyl- hydtolyds, or for a sulphhydryl group, a 90 
tetxazadibenzoporphins noay also form the sulphonic add gn>iq>, a primary^ secondary or 
basis of the said tetrazaporphin derivadves. tmiazy amino groi^, an ether or thioether 
The following compounds axe examples of group, a radical of hydrazine or a substituted 
initial dyes of the tetrazaporphin series: hydrazine by treatment ar temperatures of up 
30 tetramino copper pbthalocyanmes or tetrakis- to lOO^C with sl metal sulphite or a metal sul- 95 
(aminaniethyi) copper phthalocyanine, further phide, ammonia, prinuuy or secondary ali- 
tetrazaporphin derivatiyes which contain phadc or aromatic amines or their sulphmic 
water-soluhitfsing groups, especially sulphonic adds, aliphatic or aromatic alcoholates or 
add groups, in the molecule, for example mercaptans;, hydrazines or hydrazine deriva- 
35 tetrakis-axnino copper phdialocyanine tetra- dves. 100 
sulphonic add, bis, tris, or tmakis-amino- The new dyes, depending on molecular size, 
mediyl copper phthalocyanine di-, tri- or advantageously contain the above group of 
tBtxa^ilphonic add, bis-^-^minobenzoyl, bis- the general formula I fxcm one to four dmes 
p-amino-phenylmetc^to or bis-p-amino- and preferably up to four water-sohxbilising 
40 phmylsuli^onyl copper phthalocyanine sul- groups whicii dissociate to give an ion of an 105 
phonic adds or the tetrazaporphms contain- ad± In so far as they are water-soluble, th^ 
ing metfaylenearyl radicals substitu^ in die serve for dyeing and printing textile material 
aryl radical by l^droxyl^ amino and sulphonic of natural or synthetic linear polyamide^ such 
add grotms obtainable by the process known as wool, natural silk polycaprolactam, and 
45 from British Patent Speafication No. 827469 also for dyeing leather and paper. 110 
b^ reaction of halogenmethyl tettazaporpiiios In the form of their metfaylol compounds, 
witii amino hydrozyarylsulphonic adds. Fur- which are obtained in tide usual way for 
thennoxe there may be used as initial exarnple by reaction with formaldehyde, and 
materials tetrazaporphin derivatives contain- also in the form of the corresponding inethyi- 
50 ing amino groins whidi can be obtained by ene esters or ethers, the dyes obtainable 115 
reaction of tetrazaporphin sulphonic add according to this invention are eminendy suit- 
chlorides with aromatic amino conq>ounds able for dyeing and/or printing material, for 
which have at least one furti£r amino group example textile materials, such as fibres, 
or at least one nitro or acylamino group, tb^ threads, f ocks, woven fabrics and koitied 
55 nitro groi^ being converted into a primary fabrics of native and/or r^enerated cellulose. 120 
amino group in conventional manner, for Furthermore, tbe new d3^ or their 
example by reduction by means of sodium methylol compounds may also be applied to 
sulphide, or the aqrlamino group by flitting the material to be dyed in the usual way in 
off the acyl radicaL the presence of adds or add-reacting com- 

60 Hydrazines substituted by alkyl or acyl pounds, for example salts of strong adds and 125 
groups indude methyl hydrazine, N,NVdii- weak bases, such as ammonium dhloride, to- 
methyl hydrazine, acetyl hydrazine, hydrazo- gether widi hardenable aminoplast-forming 
dicarboxylic add amide, rnaldc add hydra- substances or the precursors of sudi sub- 
zide, phdialic add faydrazide and N-amino- stances, possibly together with aldehydes or 
65 ethyl urethane. compounds givmg off aldehydes, for example 130 
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formaldehyde, and fixed by means of a heat 
tteattnent. This may be combined with a con- 
ventional treatment for example a finishing 
treacmen^ soch as creasq>n)ofIng chintzing or 
shrinlq)roo&ig. Obviously, levelling, wetdng 
and hydrophobing agents, plastidscrs and 
finishes as well as plasdc dispersions may also 
be added in this process, and the dyed and/or 
printed materials may be subjected to a 
mechanical treamient^ for example embossing, 
calendering, ftictioning and possilsly an after 
ireatment at an elevated temperature. In this 
way, textile materials of natural, regenerated 
or synthedc fibres can be dyed or printed and 
finished in a single operadon with the aid of 
the new dyes. With the dyes according to this 
invention the material can be dyed with ex- 
cellent fasmess to wet treatment in a few 
minutes and at the same time finished. With 
the conventional dyes a consideiably longer 
time is necessary for this purpose. 
^ The invention is illustrated by, but not 
limited to, the following Exampte in which, 
unless otherwise stated, parts and percentages 
aie by wei^t; parts by volume have the same 
ratio to the pans by wei^ as the litre, 
measured under standard conditions, has to 
the kilogram. 



Example 1 
40 parts of a dye obtainable by reaction of 
one mol of copper phthalocyanine-4,4*,4^S 
4"*-tetrasulphonic add diloride with three 
mols of 4-acetylamino-l-aminobenzene-2-sul- 
phonic acid and subsequent saponification of 
the umreacted sulphonic add diloride groups 
and splitting off of the acetyl radical, axe dis- 
solved in 300 parts of water, and neutralised. 
This solution is allowed to flow while stirring 
into a mixture, cooled to O^C, of 16 parts of 
cyanuric add chloride, 100 parts of tetra- 
hydrofurane and 400 parts of water in smnll 
portions. Then the cooling means is removed 
and the temperature of the reaction mixture is 
allowed to rise to about 15°C. After a reaction 
period of five hours, 30 parts of an aqueous 
solution which contains 8.5 parts of hydrazine 
hydrate and 15 parts of crystallised soditun 
acetate dissolved therein are added and the 
mixture is stirred for about 20 hours. After 
adding 130 parts of potassium chloride, die 
deposited dye is filtered tiff by suction and 
dehydrated by washing with alcohol. Its 
sodium salt dissolved in water with a pure 
blue colour. The empirical formula of the dye 
suggests die following structure: 



[coppei* phlhaloo/antne 



Cotton fabric is padded with an aqueous 
solution which contains in 1000 parts 20 parts 
of one of the above-mentioned dyes, 50 parts 
of l,3-dimethylol-5-methylperfiydrotriazonc- 
(2) and 8 parts of monoammonitmi phosphate. 
After squeezing out and drying at 70°C, the 
fabric is heated for 7 minutes at 145® to 
150^C. After soaping, turquoise blue dyeings 



\ \ nh-nhJ 



of outstanding light fastness and excellent wet 
fastness properties are obtained. 

Example 2 
A solution of 10 parts of cyanuric add 
chloride in 100 parts of tetrahydrofurane is 
stirred into a mixture of 250 parts of ice and 
150 parts of water. Then a neutralised solu- 
tion of 33 parts of a dye of the formula: 

NHa 



in 500 parts of water is gradually added and 
the mixture stirred for about one hour at 0^ 
to +5°C. Then a solution of 5 parts of 
hydrazine hydrate in 20 parts of water is in- 
troduced into the mixture and, after another 
hour, a solution of 12 parts of crystallised 



sodiuni acetate in 20 parts of water. The 
whole is stirred for 15 hours at room tempera- 
ture. The dye formed is salted out in the 
usual way, filtered off by suction, washed with 
aqueous sodium diloride solution and dried. 
The new dye has the following structure: 



Ct 



•SChH 
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If cotton fabric is treated with this dye in 
the way described in Example 1^ torqudse 
blue dyeing fast to wet treatment and light 
are obtained. 
5 Similar dyes are obtained in an analogous 
way when starting from tetrakisamino copper 
phdialocyanine tetsasulphonic add or bis- 
aminomiofayl copper phthalocyanine disol- 
phonic add. By using equi'^lent amounts of 
10 the corresponding nickd or iron compound in^ 
stead of the copper compound specified in the 
first paragraph of this ezampie^ and proceed- 
ing otherwise as explained in the first para- 
graph, turquoise blue dyes of somewhat more 
15 greenish sbEide are obtained. 

Example 3 
A solution of 50 parts of the disodium salt 
of copper phthalocyanine disulphomc add-(/8- 
aminoethyl)-amide disulphonic add in 300 
20 parts of water is allowed to fiow gradually at 
0® to + 2^C into a suspoision of 18 parts of 
cyanunc add chloride in 200 parts of tetra- 
hydrofiirane and 250 parts of ice-water and 
the whole is thoroughly mixed with an in^sd- 
25 ler for one to two hours. The mixture is tiien 
stirred with a sohrdon of 7 parts of hydrazine 
hydrate in 30 parts of water and then with a 
sohidon of 27 parts of crystallised sodtnm 
acetate in 50 parts of water. The whole is 
30 stirted at room tenqierature until the pH does 
not change any more. After a reaction period 
of about 20 hours^ the solution is uuzoduoed 
into 2000 parts by^ Tolume of aa^ aqueous 
saturated sodhim chloride solution^ the 
35 dqMsited dye filtered off and dried under re- 
duced pressure at 30° to 35**C, or the filtered 
material made into a paste with ethanol, 
filtered off and dried in die air. 

Cotton fabric is padded with an aqueous 
40 solution vdndi contains m 1000 parts 20 parts 
of the dye described in the first paragrE^)h, 50 
parts the dimethylol di hydr oxyeAylene 
urea and 5 parts of ammonium nitrate. The 
material is then squeezed, out, dried at 60^ to 
45 70^Cy heated for 5 minutes at ISO^'Q soaped 
and dried. A wet fast and figte £ast torqudse 
bhie dyeing is obtained. 

The copper phthalocyanine derivative used 
as initial material in the first paragrai^ of this 
50 Example is obtainable by reaction of I mol of 
copper phthalocyanine-3,3S3^3*"-tetrasul- 
phonic add chloride with 2 niols of acetyi- 
flfwini wth ylflfnm^ and saponification of the un— 
reacted sulphonic add diloride groijps and 
55 acetyl groups. 

If 1 mol of copper or xudcd phthalocyan- 
ine-33^j3^^-trisnlphonic add chloride^ mono- 
dilor copper phthaIocyanine-3^S3"*trisQl- 
phonic add chloride, copper phdialocyanine- 
60 4,4S4^\4"*- or -33S4^S4'^-tetrasnlphonic 
add chloride or nidol phthalocyaiiine-3,3S 
3^S3^^-tetrasulphonic add chloride is reached 
with 1 to 2 mols of acetylaminoethylamine, 
the acetyl compound saponified and the reac- 



tion product obtained used as initial material^ 65 
there are obtained in the manner described bx 
die first paragraph of this Example similar 
dyes giving turqudse blue dyeings with 
swnriar properties. 

Example 4 70 
25 parts of the dye obtained in Example 3, 
paragraph 1, are dissolved in 300 parts of 
water with the addition of dilute sodium car- 
bonate solution at a pH of 7 to 7.5 and stirred 
widi a solution of 10 parts of hydrazine 75 
hydrate in 20 parts of water. The alkaline 
solution is then heated at 90^ to 95^C untQ 
the pH no longer falls. 

The reaction product is salted ou^ filtered 
off and dried. A turquoise blue water-soluble 80 
dye is thus obtained which contains no 
chlorine. 

By using methylhydrazine instead of hydra- 
zine hydrate, a similar turquoise blue dye is 
obtained. 85 
Example 5 
25 parts of the dye obtained in Example 3, 
paragraph 1^ are dissolved in the way de- 
scribed in Exan^le 4 and stirred with a 
neutralised sohirion of 10 parts of l^amino- 90 
benzene-4-sulphonic add in 50 parts of water. 
The whole is then heated to 90^ to 98°C and 
a pH of about 7 maintained tyy addtng dilute 
aqueous sodium carbonate sohoion. Tbc mix- 
ture is allowed to stand for about 5 hours, the 95 
dye is sidced out^ fiheted off and dried The 
water-soluble dye is free from dilocine. 

l-Aminobenzene-3-5ulphanic add, 1^-amino- 
benzene-2^4-or-2,5-disu]phonic add or aniline 
may be reacted instead of l-amino-4-sul- 100 
lAonic add with similar results. 

Example 6 
50 parts of tetraphenyi copper phdialocyan- 
ine tdsu^honic add-(i3-aminoethyl)-amide 
trisnlphonic add are dissolved in 500 parts of 105 
water at a pH of 7.0 to 7.5 and introduced 
with very rapid stirring at O*' to + 5*^0 into a 
suspension <^ 18 parts of cyanuric add chlor- 
ide in 300 parts of ice-water in small portions. 
After remaining for 1 hour, the mixdire is no 
stirred wirfi 35 parts of a 10% aqueous hydra- 
zine solution and a pH of about 6 is main- 
tained at rocnn temperature by the additicm of 
dilute aqueous sodium carbonate solution. 
After standing for 20 hours, the reaction pro- 115 
dua is salted ou^ filtered off and dried under 
reduced pressure at 40** to SO^C A water- 
soluble dye is obtained which dyes cotton fast 
green shades in the presence of hardenable 
aminoplast-forming substances and add-reaa- 120 
ing compounds. 

The compouzids of the following formulae 
may be reaocd in an analogous way instead of 
the tetraphenyi copper phthalocyanine deriva- 
tive used in paragraph 1 of tiiis Exan^>Ie. The 125 
dyes dye cotton in the shades indicated in the 
table: 
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Shade 



on cotton 



green 



C H O^S^tetiaphen*,! Copper phthalocyaainc)— £sOj N H -/^ )^ 



green 



(HOsS^tetvapheayl copper phkhGlocyamne)— {so^tiH-^-NH^)^ 



green 



CH 



CHO»S^H(AifAtw,l copper l^thaloc^aainc^-^SOa NHC^Hi^NHa) 



green 



bhie-green 



rH03S)-£dtphentl aicKel pbkhalocyanlne)^ So^NH-^^SOsH ) 



bhie-green 
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Example 7 

A neutralised solution of 25 parts of die compound of die formula: 
(HOaS-)— (-tetraphcnyl copper phthalocyaninc-) — (-S02NHC2H4NH2)3 



in 250 parts of water and a sohition of 12 
parts of die secondary condensation product 
from 1 mol of cyanuric add chloride and 2 
mols of hydrazine in 200 parts of water are 
mixed and gradually heated to 80^ to 90^C. 
A pH of 6 to 7 is maintained by adding dilute 
aqueous sodium carbonate soludon. After a 
reaction period of several hours, the reaction 
product is salted out, filtered off and dried at 
a low temperature. A water-soluble green dye 
is obtained. 

A similar dye is obtained by dissolving 25 
parts of the dye obtained according to 
Example 6, paragraph 1 and 10 parts of 
hydrazine hydrate in 300 parts of water and 
heating for 8 hours at 90°C. This dye is 
salted out as usual filtered off and dried. 

10 parts of one of the dyes obtained accord- 
ing to paragraph 1 or 2 of this Example are 
stirred into 100 parts of a 40% formaldehyde 
solution and, after adding 10% sodium 
hydroxide solution, stirred at a pH of 9 to 10 
at room temperature for 24 hours. It is then 
salted out, filtered and dried at low tempera- 
ture. Dyes containing methylol groups arc 



thus obtained which dye cotton fast gieen 
shades. 

WHAT WE CLAIM IS: — 

1. Any tetrazaporphm dye, preferably 
soluble in water, which contains, attadied by 
way of an amino group, at least one group of 
the general formula: 



in which X denotes the radical of hydrazine or 
a hydrazine substituted by alkyl or acyl 
groups, and Y denotes a chlorine or bromine 
atom, a hydroxyl group, a sulphhydryl group, 
a sulphonic add group, a primary, secondary 
or tertiary amino group, an ether group, a 
thioether group or tibe radical of hydrazine or 
a substimted hydrazine. 
2. Dyes as claimed in daim 1 substantially 
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as described in any of the foregoing Examples. 

3. A process for the production of dyes of 
die tetrazapoiiAin series wherein one mole of 
2»4^tiibrQmo-Qr tndbloro-l^^^-triazine is 

5 reacted at temperatures up to 40°C in any 
sequence with (a) one mole of a tetxazapor- 
phm dye, preferably solidsle in water, contain- 
ing at l^st one primary or secondary amino 
group, and (b) cme mole of hydxazme or a 
10 hydrazine substroited by allcyl or acfl groups 
to form a binary condensation product 

4. A process as claimed in daim 3 wherein 
die halogen atom still present in die triazine 
ring of the resultant dye is exchanged for a 

15 hydroxyl group by bydrolysis, or fcH: a sulph- 
hydryl groi^, a sulphonic acid groiq>, a pri- 
mary- secondary or tertiary amino group, an 
ether or iMoether group, a radical of hydra> 
zine or substituted hydrazine by treatment at 



temperatures of to lOO^G wrtfa a metal sul- 20 
phite or a metal sulphide, ammonia, & primary 
or secondary amine, an alcoholate or a mer- 
captan, a hydrazine or a hydrazine derivative. 

5. A process for the producdon of dyes of 

the tetrazaporphin series substantially as de- 25 
scribed in any of the foregoing Examples. 

6. Dyes of the tetrazaporphin serws when 
obtained by liie process d^med in any of 
daims 3 to 5. 

7. Textile materials v^cb have been dyed 30 
or printed widi a dye of die tetrazapo]i)bin 
series as claimed in claim 1, 2 or 6 or with a 
m^Ciiylol, esterified methylol tjir etherified 
methylol compound thereof. 

J. Y. & G. W. JOHNSON, 
47, Lincoln's Iim Fields, London, W-C.2. 
Chartered Pitent Agents, 
Agents for the Applicants. 
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